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TI The 222- to 234-kilodalton latent nuclear protein (LNA) of Kaposi 

1 s sarcoma-associated herpesvirus (human herpesvirus 8) is encoded by 
orf73 and is a component of the latency-associated nuclear antigen. 

AU Rainbow L; Piatt G M; Simpson G R; Sarid R; Gao S J; Stoiber H; Herrington 
C S; Moore P S; Schulz T F 

CS Department of Medical Microbiology and Genitourinary Medicine, The 
University of Liverpool, United Kingdom. 
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LA English 
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Entered Medline: 19970731 

AB Kaposi's sarcoma (KS ) -associated herpesvirus or human 

herpesvirus 8 (KSHV/HHV8) is the likely cause of KS and primary effusion 
lymphomas or body cavity-based lymphomas (BCBLs) . A latency-associated 
nuclear immunofluorescence antigen (LANA) (D. H. Kedes, E. 
Operskalski, M. Busch,. R. Kohn, J. Flood, and D. Ganem, Nat. Med. 
2:918-924, 1996; S. J. Gao, L. Kingsley, M. Li, W. Zheng, C. 
Parravicini, J. Ziegler, R. Newton, C. R. Rinaldo, A. Saah, J. 
Phair, R. Detels, Y. Chang, and P. S. Moore, Nat. Med. 2:925-928, 
1996) and a 222- to 234-kDa nuclear protein (LNA) (S. J. Gao, L. 
Kingsley, D. R. Hoover, T. J. Spira, C. R. Rinaldo, A. Saah, J. 
Phair, R. Detels, P. Parry, Y. Chang, and P. S. Moore, N. Engl. J. 
Med. 335:233-241, 1996) have previously been described in BCBL cell lines 
by immunofluorescence and Western blotting techniques, respectively. To 
identify the viral gene(s) encoding this antigen (s) we screened a cDNA 
library from HBL-6 cells, a B-cell lymphoma cell line persistently 
infected with KSHV/HHV8, with KS patient sera. One set of positive clones 
contained the 3' end of orf73, as well as the complete orf72 and orfK13, 
and another set contained the 5' end of orf73. Comparison of cDNA 
sequences with the KSHV/HHV8 genomic sequence revealed a splice event, 
occurring upstream of orf73. Immunoaf f inity purified antibodies 
to a recombinant carboxy-terminal fragment of the orf 73-encoded protein 
showed the characteristic speckled nuclear immunofluorescence pattern of 
LANA and reacted with the 222- to 234-kDa LNA on Western blots. 
Expression of full-length orf73 in bacteria and COS7 cells reproduced the 
LNA banding pattern. Immunohistochemistry on cases of nodular KS revealed 
that orf73/LNA is expressed in the nucleus of KS spindle cells. These 
findings demonstrate that orf73 encodes the 222- to 234-kDa LNA, is a 
component of LANA, and is expressed in KS tumor cells . 
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AB To investigate the expression of human herpesvirus 8 (HHV8 ) -encoded 
proteins in the cells of primary effusion lymphoma (PEL) , Kaposi 
's sarcoma (KS) and multicentric Castleman's disease (MCD) , nine rabbit 
polyclonal antibodies to K2, ORF26, K8, K8.1, K10, Kll, ORF59, 
ORF65, and ORF73 were developed. Western blot analysis in PEL cell lines 
(TY-1 and BCBL-1) revealed that the expression of these proteins, except 
ORF73 (XiANA) / was induced by tetradecanoylphorbol acetate (TPA) 
treatment, indicating that these proteins are lytic proteins. 
Immunofluorescence assay in primary PEL cells derived from pericardial 
effusion and PEL cell lines with and without TPA treatment revealed that 
primary PEL cells exhibited the same expression pattern as noninduced PEL 
cell lines, and the treatment changed localization of K8, ORF59, and ORF65 
proteins . Immunohistochemistry revealed that 90% of KS spindle cells 
expressed the ORF73 protein, whereas a small population of KS cells 
expressed K8, K10, Kll, ORF59, and ORF65 proteins. In MCD, ORF73, ORF59, 
K8, K2, and K10 proteins were expressed in the cells at mantle zone of the 
follicle. These data indicate that KS and PEL cells expressed 
predominantly latent proteins, whereas MCD expressed both latent and lytic 
proteins, suggesting that HHV8 plays a different role in the pathogenesis 
of HHV8-associated diseases. 
Copyright 2000 Academic Press. 
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AB BACKGROUND: human herpesvirus 8 (HHV-8) have recently implicated in the 
etiology of Kaposi's sarcoma (KS), but the pathophysiologic and 
immunologic interactions between HHV-8 and the human host are incompletely 
understood. OBJECTIVE: this paper intends to present partial results of a 
follow-up study of KS patients, designed to investigate HHV-8 viremia and 
antibody response. METHODS: ninety-six paired serial samples 
(PBMCs and sera) were obtained from 12 aids patients with KS who received 
HAART prior or just after entry in the study. HHV-8 DNA was detected by 
nested-PCR and antibodies to HHV-8 latent nuclear antigen ( 
LANA) and lytic antigen by immunofluorescence assay (IFA) . 

RESULTS: HHV-8 DNA was detected in 33.3% of the first PBMC samples. Among 
the eight PCR negative patients, four presented positive samples during 
the follow-up and four remained negative. Five patients had intermittent 
viremia. Fifteen of the 96 PBMC samples were PCR positive (15.6%). Four 
of 39 samples (10.2%) from patients classified as stadio II and 11 of the 
53 samples (20.7%) from patients in stadio IV were PCR positive (P=0.2). 
Six patients (50%) had anti-LANA antibodies at the 
entry in the study. Among the six seronegative patients, two 
seroconverted 2 months later and four patients remained seronegative 
during the 5-8 months of follow-up. All patients had anti-lytic 
antibodies since the first sample. CONCLUSION: the presence of 
HHV-8 viremia could be related to the severity of KS and could be 
intermittent even under HAART. A longer follow-up is needed to confirm 
these results. 
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TI Evaluation of the latency-associated nuclear antigen (ORF73) of 
Kaposi f s sarcoma-associated herpesvirus by peptide mapping and 
bacterially expressed recombinant western blot assay. 
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AB Kaposi's sarcoma ( KS ) -associated herpesvirus open-reading frame 

(ORF) 73 encodes a latency-associated nuclear antigen (LANA) 
that is the basis for several serologic assays. Immunoreactive epitopes 
were searched for by peptide mapping, and 171 cleavable, biotinylated 
17-mer peptides offset by 5 residues were synthesized and screened with 
human serum samples by ELISA. The initial screen, which used highly 
reactive serum diluted 1:500, identified 38 immunoreactive peptides. 
These were subsequently tested on additional serum samples diluted 1:40. 
Thirteen peptides were more reactive with serum samples from patients with 
KS than with control serum samples. No single epitope was recognized by 
most KS patient serum samples. Combined use of these peptides did not 
increase test sensitivity to that of current indirect immunofluorescence 
assays for LANA (80%-90%) . For comparison, full-length ORF73 
was expressed in bacteria and analyzed by Western blot. The overall 
sensitivity was 67% (range, 100% among US patients with classic KS to 52% 
among Italian patients with classic KS) . These studies suggest that 
LANA immunoreactivity may be due to variations in patient response 
or conformational epitopes . 
CT Check Tags: Human; In Vitro 

Blotting, Western 

Epitope Mapping 

Evaluation Studies 

Herpesviridae Infections: DI, diagnosis 

Herpesvirus 8, Human: GE, genetics 

Herpesvirus 8, Human: IM, immunology 
^Herpesvirus 8, Human: IP, isolation & purification 
*Nuclear Proteins: AN, analysis 

Nuclear Proteins: BL, blood 

Nuclear Proteins: GE, genetics 

Nuclear Proteins: IM, immunology 

Peptide Mapping 

Recombinant Proteins: AN, analysis 
Sarcoma, Kaposi: BL, blood 
♦Sarcoma, Kaposi: DI , diagnosis 
Sarcoma, Kaposi: IM, immunology 
Sarcoma, Kaposi: VI, virology 
CN 0 (Nuclear Proteins); 0 (Recombinant Proteins); 0 (latency-associated 
nuclear antigen) 



L6 
AN 



ANSWER 2 OF 4 MEDLINE on STN 

2000169047 MEDLINE 



DN PubMed ID: 10702388 

TI Differential viral protein expression in Kaposi's 

sarcoma-associated herpesvirus-inf ected diseases: Kaposi's 

sarcoma, primary effusion lymphoma, and multicentric Castleman's disease. 
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AB Kaposi's sarcoma (KS ) -associated herpesvirus (KSHV) is linked to 

KS, primary effusion lymphomas (PEL) , and a subset of multicentric 
Castleman's disease (MCD) . Transcript mapping studies using PEL cell 
lines have allowed preliminary classification of viral gene expression 
into constitutive (class I) and inducible (class II/III) categories. To 
determine whether viral gene expression differs in vivo, we examined 
tissue sections of KSHV-inf ected disorders, using specific antibodies 
against proteins that are representative of the different expression 
classes of KSHV genes. ORF73/LANA appears to be a surrogate 
marker for KSHV infection because it is cons titutively expressed in vitro 
and in vivo in all KSHV-inf ected cells. Expression of vIRFl, vIL6, and 
PF-8 proteins in the infected B cells of MCD lymph nodes reproduces the 
expression pattern observed in TPA-stimulated KSHV-inf ected B-cell lines. 
In contrast, the protein expression of the inducible viral genes that we 
tested in KS and PEL biopsies is restricted to PF-8 and vIL6, 
respectively. The tightly restricted expression of KSHV proteins in vivo 
differs from the dysregulated expression of inducible KSHV genes in vitro 
and suggests that viral gene expression in KSHV-inf ected cell lines does 
not accurately reflect what occurs in diseased tissues. These differences 
may be related to either cell-specific or immune restriction of viral 
replication. 
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TI Kaposi's sarcoma-associated herpesvirus: a sexually 

transmissible infection?. 
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AB We examined sexual behavior as a risk factor for Kaposi's 

sarcoma-associated herpesvirus (KSHV) infection and examined the relation 
between KSHV seropositivity and development of KS in cross-sectional and 
cohort studies of 130 homosexual men diagnosed with AIDS in Sydney, 
Australia during the period from 1991 to 1993. KSHV serology was measured 
using antibody tests to latency-associated nuclear antigen (LANA 
) and lytically expressed open reading frame (ORF) 65.2. In the 
cross-sectional analysis, 52% (68) of study subjects were 
KSHV-seropositive by either assay. KSHV-seropositive men were 
significantly more likely to be seropositive to both herpes simplex type 2 
(odds ratio [OR] 3.0; 95% confidence interval [CI], 1.2-7.5 for 
LANA and OR 2.8; 95% CI, 1.3-6.0 for ORF 65) and hepatitis A virus 
(OR 2.2; 95% CI, 1.1-4.5 for ORF 65). KSHV-seropositive men reported 
nonsignif icantly more casual sexual partners and were nonsignif icantly 
more likely to report insertive oroanal contact with casual partners. 
These data suggest that KSHV might be sexually transmitted among 
homosexual men. Men were observed until October 1996 for development of 
KS. Those seropositive to either KSHV assay at baseline were more likely 
than the seronegative to develop KS during follow-up (rate ratio [RR] 4.4; 
95% CI, 1.9-10.2). Of those seropositive for KSHV, 53% developed KS . 
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sarcoma-associated herpesvirus (human herpesvirus 8) latent genes and 
their promoter.. 

AU Sarid R; Wiezorek J S; Moore P S; Chang Y 

CS Department of Pathology, College of Physicians and Surgeons, Columbia 

University, New York, New York, 10032, USA. 
NC CA67391 (NCI) 

CA73564 (NCI) 

SO Journal of virology, (1999 Feb) 73 (2) 1438-46. 

Journal code: 0113724. ISSN: 0022-538X. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 
LA English 

FS Priority Journals; AIDS 
EM 199902 

ED Entered STN: 19990301 

Last Updated on STN: 19990301 
Entered Medline: 19990218 

AB Retinoblastoma tumor suppressor protein (pRB) inhibition by tumor virus 

oncoproteins has been attributed to the need for these viruses to promote 
lytic viral nucleic acid synthesis by unscheduled entry into the S phase 
of the cell cycle. Kaposi's sarcoma-associated herpesvirus 
(KSHV or HHV8) encodes a functional cyclin (vCYC) which is expressed 
during latency and can direct phosphorylation of pRB . We mapped the two 
major latent transcripts encoding vCYC, latent transcript 1 (LT1) and LT2 , 
by cDNA sequencing, 5 1 rapid amplification of cDNA ends, and primer 
extension analyses. Both LT1 and LT2 transcripts are spliced, originate 
from the same start site, and encode ORF K13 (vFLIP) as well as ORF72 
(vCYC) . The latency-associated nuclear antigen (LANA, ORF73) is 
encoded by LTl but spliced from LT2 . While differential expression of the 
two transcripts was not found, the promoter controlling LT1/LT2 
transcription is regulated in a cell cycle-dependent manner. Activities 
of both KSHV LT1/LT2 and huCYC Dl luciferase promoter reporters 
transfected into NIH 3T3 cells increase 11- and 4-fold, respectively, 
after release from cell cycle arrest by serum starvation. Further, vCYC 
and huCYC D2 mRNA levels are low in naturally infected BCBL-1 cells 
arrested in late Gl with L-mimosine but increase in parallel during a 24-h 
period after release from cell cycle arrest. Cell cycle regulation of 
KSHV vCYC expression mimics cellular D cyclin regulation and may maintain 
infected cell cycling. This is consistent with an alternative hypothesis 
that tumor viruses have developed specific responses to innate cellular 
defenses against latent virus infection that include pRB-induced cell 
cycle arrest. 
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AB Improvement of serologic assays for detection of antibodies 

against human herpesvirus 8 (HHV-8) is critical to 

better understand its epidemiology and biology. We produced the 

HHV-8 latent (ORF73) and lytic (ORF65, K8.1, 

and glycoprotein B) antigens in the Semliki Forest virus system and 
evaluated their performance in immunofluorescence assays (IFAs) and 
enzyme-linked immunosorbent assays (ELISAs) . These assays were compared 
with other latent antigen-based assays, including an I FA based on primary 
effusion lymphoma (PEL) cells and an ELISA based on bacterially expressed 
ORF73 antigen, as well as with other lytic antigen-based assays, 
including an I FA based on induced PEL cells, a commercial ELISA based on 
purified virions, and ELISAs based on K8 . 1- and ORF65-derived 
oligopeptides. We used a panel of 180 serum specimens obtained from three 
groups expected to have high, intermediate, and low HHV~ 
8 prevalences. Using three different evaluation methods, we found 
that (i) the performances of the lytic antigen-based ELISAs were almost 
equivalent, (ii) the lytic antigen-based assays were more sensitive than 
the latent antigen-based assays, and (iii) in general, IFAs were more 
sensitive than ELISAs based on the same open reading frame. We also found 
that serum specimens from healthy individuals contained antibodies 
cross-reactive with HHV~8 glycoprotein B that can 

potentially cause false-positive reactions in lytic PEL-based IFAs. 
Although this is not a substantial problem in most epidemiologic studies, 
it may confound the interpretation of data in studies that require high 
assay specificity. Because the K8.1-based I FA provides sensitivity 
similar to that of lytic PEL-based IFAs and improved specificity, it can 
be a useful alternative to the PEL-based IFAs. 
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AB Several assays have been developed for detection of immunoglobulin G 

antibodies to Human herpesvirus 8 (HHV-8) , 

including immunofluorescence assays (IFAs) and enzyme-linked immunosorbent 
assays (ELISAs). However, the specificity and sensitivity of these assays 
are not completely defined due to the lack of a "gold standard." Although 
IFAs based on primary effusion lymphoma (PEL) cell lines are used widely, 
the assays can be confounded by nonspecific reactions against cellular 
components and potential cross-reaction with antibodies against 
other herpesviruses. To provide more reliable IFAs, we established 
recombinant Semliki Forest viruses (rSFVs) expressing the HHV~ 
8-specific proteins ORF73 and K8 . 1 and used BHK-21 cells 
infected with these rSFVs for I FA (ORF73-IFA and K8.1-IFA). 
Expression of the HHV-8-specif ic proteins at very high 
levels by the rSFV system allowed easy scoring for IFA and thereby 
increased specificity. The rSFV system also allowed detection of 
antibodies against glycosylation-dependent epitopes of K8 . 1 . 
Titers measured by rSFV-based IFAs and PEL-based IFAs correlated well 
(correlation coefficients of >0.9), and concordances of seroreactivities 
between rSFV-based and PEL-based IFAs were >97% (kappa > 0.93). K8.1-IFA 
was more sensitive than either ORF73-IFA or peptide ELISAs. 
Using PEL-based lytic IFA as a reference assay, the sensitivity and 
specificity of K8.1-IFA were estimated to be 94 and 100%, respectively. 
HHV-8 prevalences determined by K8.1-IFA among the human 
immunodeficiency virus (HIV) -positive (HIV(+) ) Kaposi's sarcoma (KS) 
patients, HIV(+) KS (-) patients, and healthy controls were 100, 65, and 
6.7%, respectively, which were consistent with prior reports. Therefore, 
our rSFV-based IFAs may provide a specific and sensitive method for use in 
epidemiology studies. In addition, they will provide a basis for further 
development of diagnostic tests for HHV~8 infection. 
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AB Human herpesvirus 8 (HHV-8) has been demonstrated 

previously in Kaposi's sarcoma (KS) tissues by immunohis tochemistry, in 

situ polymerase chain reaction, and in situ hybridization. The 

HHV-8-encoded protein ORF73 is a 222- or 

234-kd protein named latent nuclear antigen (LNA) or latency-associated 
nuclear antigen (LANA) that is identified in HHV-8 

-infected cell lines by immunofluorescence assay. In the present study, a 
rabbit antibody against a recombinant ORF73 protein 
was developed. Immunof luorescent staining of a HHV-8 

-infected cell line, TY-1, showed that the staining pattern of the anti- 
ORF73 antibody overlapped completely the LANA staining 

pattern obtained using KS patients' sera. Immunoblotting analysis showed 

that the anti-ORF73 antibody reacted specifically with 

222- and 234-kd proteins that were present in TY-1 and BCBL-1 cell 



lysates. Immunohistochemistry using a catalyzed signal amplification 
system demonstrated that the anti-ORF73 antibody 

reacted exclusively with the majority of KS spindle-shaped cells, showing 
a nuclear dot-like staining pattern. Some of the ORF73 

protein-positive cells also expressed CD34 and vimentin but not CD68 or 
factor-VIII-related antigen. These data indicate that the anti- 
ORF73 antibody recognizes LANA and that most KS cells 
are infected with HHV-8 in the latent phase. Our 
findings also suggest that ORF73 protein plays an important role 
in the pathogenesis of KS . 
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AB The development of reliable, sensitive, and specific serological methods 
for the detection of human herpesvirus-8 (HHV-8) 
antibodies is critical for a thorough understanding of HHV 
-8 prevalence and pathogenesis. To evaluate the potential 
usefulness of HHV-8 proteins in measuring the 

responses against both latent and lytic antigens, we selected 1 latent 
[open reading frame (ORF) 73] antigen and 3 HHV-8 

lytic antigens (ORFs 65, K8 . 1A, and K8.1B) previously identified as 
immunogenic [Virology (1998) 243, 208-217]. Full-length genomic ORF 73 
and full-length ORFs 65, K8 . 1A, and K8 . IB from the cDNA clones were 
cloned, expressed in bacterial and baculovirus-insect cell expression 



systems, and purified as GST fusion proteins. These recombinant proteins 
were used in Western blot reactions to test sera from 104 human 
immunodeficiency virus (HIV) +/Kaposi 1 s sarcoma (KS)-f homosexual men, 77 
HIV+/KS- homosexual men, and 84 age-matched HIV-/KS- men. These sera were 
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detect antibodies against latency-associated nuclear antigens 
(LANA) and antibodies against lytic antigens (cytoplasmic 

fluorescence) . These sera exhibited differential reactivities reflecting 
different titers of antibodies against HHV~8 

proteins, and variable reactivities were seen more commonly with the sera 
from HIV-/KS- adult men. In the Western blot assay, 89% (93 of 104) of 
HIV+/KS + sera, 60% (46 of 77) of HIV+/KS- sera, and 7% (6 of 84) HIV+/KS- 
sera were reactive with both latent and lytic recombinant antigens. 
Western blot reactions with ORF 73 protein were more sensitive than 
LANA- I FA results. The lytic I FA and lytic Western blot (ORFs 65 and 
K8.1A) assays were more sensitive than the ORF 73 Western blots and 
LANA- 1 FA . With an exception of 2 sera from the HIV-/KS- group, all sera 
positive for lytic I FA antibodies and ORF 65 and K8.1A 
antibodies were also positive for latent antibodies. 
With few exceptions, sera positive for ORF 65 antibodies were 
also positive for K8 . 1A antibodies, and sera recognized the 
K8.1A protein more often than the K8.1B protein. There is a high degree 
of concordance between IFA and Western blot reactions, suggesting that 
this panel of HHV-8 recombinant proteins could detect 
a majority of the HHV-8-seropositive individuals. 

These results suggest that IFA followed by confirmation with the Western 
blot reactions with a panel of latent and lytic immunogenic antigens would 
provide a reliable, sensitive, and specific method for the detection of 
HHV-8 antibodies. 
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was an independent risk factor for Kaposi's sarcoma. HHV~ 
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